Type 2 diabetes mellitus (T2DM), a chronic disorder now reaching epidemic proportions, imposes a huge burden on individuals and health care systems. In recent years, pharmacists, highly trained health care professionals with expertise in medicines, have sought to develop an expanded role in diabetes care. Evidence suggests that pharmaceutical care produces improvements in glycemic control; however, little is known about its impact on humanistic outcomes such as health-related quality of life (HRQoL). This review aimed to address this gap. A systematic search was conducted of English language articles published from 1996 to January, 2013 in Cochrane databases of systematic reviews and clinical trials, CINAHL, Embase, MEDLINE, PubMed, International Pharmaceutical Abstracts, PsycINFO, and Web of Science databases to identify relevant original research articles and reviews linking pharmaceutical care, T2DM, and HRQoL. The quality of selected articles was assessed using a modified version of the Downs and Black checklist. Of a total of 122 articles addressing pharmaceutical care in T2DM, 17 articles were suitable for inclusion: 12 studies used generic HRQoL instruments, six used diabetes-specific HRQoL scales, and one study used both. Because of the different scales used and the level of detail, it is difficult to compare between studies. The results provide some preliminary evidence that pharmaceutical care in T2DM can have a positive impact on HRQoL, with the evidence pointing to a greater effect on mental rather than physical health; however, these findings are inconclusive. The mean quality score for the 13 studies included in the quality rating was 0.63 ± 0.11 (range 0.40-0.76), which is classified as only fair. Future studies should use robust research designs to bolster the evidence for the impact of pharmaceutical care on HRQoL using both generic and disease-specific measures.
Introduction
Type 2 diabetes mellitus (T2DM) is a chronic progressive metabolic disorder which is now reaching epidemic proportions in both developed and developing countries. In 2010, an estimated 6.4% or 285 million adults were affected globally, and this is predicted to increase to 7.7% (439 million adults) by 2030. 1 T2DM imposes a huge burden on individuals, communities, and health care systems, with estimated direct costs accounting for 2.5%-15% of health care budgets, depending on prevalence and available treatment options. 2 The morbidity and mortality associated with T2DM result from complications associated with the duration and severity of disease and degree of disease control. These include coronary heart disease, stroke, blindness, and kidney failure. 3 In the UK Prospective Diabetes Study trial, strict control of glycemia and cardiovascular risk factors, including blood pressure and lipids, were shown to reduce the risk and delay the onset of complications and bring about improvements in overall quality of life (QoL) for the patient. [4] [5] [6] Translation of evidence into practice and delivering optimal care represents a significant challenge to health care systems across the globe. Because of the nature of T2DM and the need for patients to understand and take control of their lifestyle to reduce their health risk, patients need intensive chronic disease management and ongoing support. From a systems perspective, limited access to diabetes health care professionals as a result of personnel shortages, misdistribution of services, and lack of systems to support chronic disease management with continuity of care is well recognized as a barrier to achieving optimal health outcomes for the diabetes population. 7, 8 Indeed, evidence suggests that control of glycemia and other cardiovascular risk factors among many people with T2DM remains suboptimal. [9] [10] [11] Thus, there is a need to increase the capacity to deliver more intensive diabetes management and support through innovation in models of care delivery and by leveraging existing health care resources in the community to enhance access to care for the burgeoning populations with T2DM.
In recent years, pharmacists, highly trained health care professionals with expertise in medicines, have sought to develop an expanded role in diabetes care to meet the needs of this patient population. There are compelling arguments that support this expanded involvement. Pharmacists in the community, through regular and less formal contact than that with doctors, are able to build strong relationships with patients and become a reliable source of information. Pharmacists in both community and clinic settings can also have ongoing relationships with other health care providers and can serve as the "bridge" between health care providers and the patients, thus ensuring continuity of care. In addition, as medications play a key role in preventing the complications of T2DM, ensuring their effectiveness through monitoring and supporting adherence and screening for drug related problems is critical to achieving improved health outcomes. Expansion of diabetes care roles for pharmacists also aligns well with a paradigm shift from a focus on the drug product to a more patient-centered practice orientation, labeled by Hepler and Strand as "pharmaceutical care." 12 Defined as "the responsible provision of drug therapy for the purpose of achieving definite outcomes that improve a patient's QoL," pharmaceutical care requires the cooperation of the pharmacist with the patient and other professionals in "designing, implementing, and monitoring a therapeutic plan" with the pharmacist directly responsible to the patient. 12 A growing body of literature has reported improvements in glycemic control and/or changes in cardiovascular risk factors when pharmacists provide pharmaceutical care and diabetes disease state management services in research situations in both the clinic and community pharmacy settings. [13] [14] [15] A meta-analysis of 16 studies evaluating the impact of pharmacist interventions in diabetes management report a mean difference in reduction of hemoglobin A1c (HbA 1c ) of 0.62% ± 0.29% between intervention and control subjects in favor of the pharmacist intervention. 13 However, any comprehensive evaluation of a pharmaceutical service requires the economic, clinical, and humanistic outcomes (ECHO) approach, which determines its value as a combination of traditional clinical-based outcomes with more contemporary measures of economic efficiency and quality. 16 The most important humanistic outcome, which is a key focus of pharmaceutical care, is health-related QoL (HRQoL).
In general, people with T2DM have poorer QoL than those without a chronic disease. Day to day, to keep blood glucose levels within a normal range, they must take medication, carefully control their diet and physical activity, and undertake regular self-monitoring of blood glucose. Long term, this can exact a heavy psychosocial toll, which in turn may affect self-management behavior and, ultimately, long-term glycemic control, the risk of developing long-term complications, and QoL. 17
HRQoL
QoL is, therefore, now well accepted as one of the important goals and outcomes in the treatment of diabetes. 18 Although definitions vary, the most widely used definition describes QoL as "an individual's perception of their position in life in the context of culture and value systems in which they live, and in relation to their goals, expectations, standards, and concerns." 19 Since QoL comprises all aspects of life, the term HRQoL has gradually been adopted in most of the health science literature because there are aspects of life that are not generally considered as "health." 20 In general, HRQoL is a multidimensional construct of an individual's subjective appraisal of health and wellbeing involving physical, psychological, and social functioning. 21 The measurement of HRQoL can be categorized as generic and disease specific. Generic instruments are used for the general population in a variety of health conditions and diseases. They can be employed when patients have multiple chronic conditions and can be used to compare HRQoL across diseases. 21 Disease-specific instruments, on the other hand, are mainly designed to be more responsive to detecting subtle changes in QoL that are important to a specific disease. A systematic review by El Achhab et al showed that there were 16 instruments that have been developed to measure HRQoL in patients with diabetes, although not all of them were formally assessed for responsiveness. The items listed in those tools ranged from seven to 67 items. 22 Another systematic review of HRQoL measures used in diabetes research, showed that only three instruments among the ten most frequently used instruments may actually be considered as measures of QoL: the Diabetes QoL (DQOL), the Audit of Diabetes Dependent QoL (ADDQoL), and the generic World Health Organization QoL (WHOQOL). 23 The DQOL was the first diabetes-specific QoL measure, and was originally designed for use in the Diabetes Control and Complications Trial. 24 It consists of 46 items, with each item scored on a five-point Likert scale. The main limitation of DQOL is that there is no scope within the measure for an individual to indicate that a given aspect of life is not applicable to them and all items are treated as equally important to each respondent. The ADDQoL was designed to address this limitation and it provides an individualized measure of the impact of diabetes on QoL. 25 Comprised of a 19-item scale, it has been translated into more than 23 languages. The WHOQOL-100 and its short form, WHOQOL-BREF, were developed through international consensus as generic measurements of QoL. 26 Although the WHOQOL is not diabetes-specific measure, it is relevant to patients with diabetes and has been extensively used in diabetes studies.
Other generic instruments used to measure QoL in diabetes research include the Short Form 36 (SF-36) and the EuroQoL-5 Dimension (EQ-5D), although some have suggested that these tools more accurately measure health status rather than QoL. 23 The SF-36, which is the most widely used general health status instrument, includes eight multiple-item scales that cover the dimensions of: (1) physical functioning;
(2) role-physical; (3) pain; (4) general health; (5) vitality; (6) social functioning; (7) role-emotional; and (8) mental health. 27 Changes in SF-36 scores of less than four are considered small, four to ten are considered moderate, and more than ten are considered large. 28 The EQ-5D measures health status in terms of five dimensions: (1) mobility; (2) self-care;
(3) usual activities; (4) pain/discomfort; and (5) anxiety/ depression. A body of literature has demonstrated that the EQ-5D is simple to administer and has demonstrated psychometric properties comparable with other instruments. 29, 30 Overall, HRQoL comprises a wide range of dimensions, and the current available measures -both generic and diabetes specific -cannot cover all of these. In addition, there is no QoL instrument that has been specifically designed for use in the evaluation of pharmaceutical care interventions. 31 Existing HRQoL measures are not necessarily sensitive to the impacts of the elements of pharmaceutical care.
While all trials of pharmaceutical care and pharmacist disease management diabetes services have included clinical outcomes measures, few have focused on humanistic outcomes such as HRQoL. The aim of this review was to identify and assess the impact of pharmaceutical care on HRQoL in patients with T2DM. For the purposes of this review, pharmaceutical care was operationally defined as any intervention delivered in any health care setting by a pharmacist to patients with T2DM to improve disease management and health outcomes.
Methods
A search was conducted of English language articles published from 1996 to January 2013 in Cochrane databases of systematic reviews and clinical trials, CINAHL, Embase, MEDLINE, PubMed, International Pharmaceutical Abstracts, PsycINFO, and Web of Science databases to identify relevant original research articles and reviews linking pharmaceutical care, T2DM, and HRQoL. The search terms used included "pharmaceutical care" or "pharmacist" with "intervention" and "diabetes type 2" or "diabetes mellitus" and "quality of life." In addition, the bibliographies of all retrieved articles were handsearched to obtain additional articles not captured by the search strategy.
Studies included randomized controlled trials, clustered randomized controlled trials, and quasi-experimental studies with a single intervention group or those including a comparison group. The data extracted included year of publication, study design, study population, setting, duration of the trial, types and frequency of interventions, number of pharmacists involved, and economic, clinical, and patient-focused outcomes. The study setting could be a community pharmacy, outpatient clinic, or hospital.
The types of interventions included combinations of any of the following: diabetes education or information, medication review or counseling or adherence support, support of selfmanagement with respect to diet and lifestyle, self-monitoring of blood glucose, therapeutic recommendations or adjustment, and independent pharmacist medication management.
Types of clinical outcomes included fasting blood glucose, glycosylated hemoglobin (ie, HbA 1c ), blood pressure, submit your manuscript | www.dovepress.com
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Pharmaceutical care and health-related quality of life in T2DM Clinical Audit downloaded from https://www.dovepress.com/ by 54.70.40.11 on 23-Dec-2018 For personal use only. lipids (including total cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, triglycerides), and body mass index. Patient-focused outcomes included HRQoL (both general and diabetes-specific), patient satisfaction, attitudes, and diabetes self-care activities. However, in assessing impact of pharmacists' diabetes services, two key outcomes were focused on: HRQoL and HbA 1c .
Articles were selected by two independent reviewers and any disagreements were resolved.
Quality assessment
The quality of selected articles was examined using a validated checklist. 32 The original Downs and Black instrument comprises 28 items that yield a maximum score of 32; several items that were not applicable to health service research trials were omitted, thus yielding a maximum possible score of 25.
The checklist items address quality of reporting, internal and external validities, bias, confounding, and power. The score is expressed as a proportion, thus a score of one represents the highest quality and zero represents the lowest. A score of less than 0.5 is considered weak; 0.5-0.69 fair, 0.7-0.79 good, and 0.8-1.00 very good. 32 
Results
The results of the systematic review of all databases yielded 122 abstracts that addressed "pharmaceutical care" in T2DM (Figure 1 ). After the review of abstracts and handsearching of references, a total of 17 articles evaluating interventions delivered by a pharmacist either alone or a part of a team care arrangement for patients with T2DM, which included measurement of HRQoL, were suitable for inclusion in this review. The studies included in this review span a time period of 26 years. Of the 17 included in this review, four were conducted in Australia, [33] [34] [35] [36] two in Brazil, 37, 38 one in Canada, 39 two in India, 40, 41 two in the United Arab Emirates, 42, 43 one in the UK, 44 and five in the USA [45] [46] [47] [48] [49] (Table 1) . Ten studies were conducted in community pharmacy settings 33, [35] [36] [37] [38] [39] 42, [44] [45] [46] and involved between one 37,39 and 83 36 community pharmacies in the provision of care, five were conducted in health centers or ambulatory clinics, 34, 40, [47] [48] [49] and two in hospitals settings 41, 43 (Table 1 ). In eight studies, patients were randomized into intervention and control groups, 34, [39] [40] [41] 43, 44, 47, 49 two studies used a clustered randomized controlled design, 35, 36 one a parallel groups design, 33 and four involved a single group repeated measures design (Table 1) . 37, 42, 45, 48 The mean quality score for the 13 studies included in the quality rating was 0.63 ± 0.11 (range 0.40-0.76), which is classified as only fair ( Table 2) .
Pharmacist providers and interventions
In eight studies, 35, 36, 38, 39, 42, [44] [45] [46] the pharmacists who provided the diabetes interventions were community pharmacists, and had received additional training in diabetes in four 11, 35, 44, 46 of the eight studies (Table 1) . Two studies used credentialed diabetes educators 39, 45 and four specified clinical pharmacists. 30, 37, 48, 49 Overall, most studies lacked external validity and used small numbers of pharmacists in a limited number of settings. The exception to this were the studies by Krass et al which selected -either randomly or by quota sampling -between 28-83 pharmacies, which were representative Australian community pharmacies. 35, 36 Pharmacists' interventions spanned a range of activities and varied from a singular focus on medicine-related issues to a more comprehensive disease management approach to support people with T2DM. The duration of the intervention ranged from 3-12 months, and the frequency of contact with the pharmacists varied from weekly to monthly visits. All studies included some level of diabetes education/counseling mostly on an individual basis; only two studies involved prior group diabetes education sessions (Table 1) . 48, 49 Medication review or counseling formed a part of the care package in several studies, 33, 35, 36, 38, 39, 41, 43, 44, 47, 49 while support of self-management with respect to diet and lifestyle 33, 35, 36, 42 and self-monitoring of blood glucose 33, 35, 36, 39, 43, 46, 47, 49 were also mentioned by several (Table 1) . Therapeutic recommendations to physicians featured in some studies, 34, 39, 43, 46, 49 while independent therapeutic adjustment by the pharmacist occurred in only one trial (Table 1 ). 47 Notably, no studies described a theoretical underpinning of the pharmacist intervention in the main outcomes paper.
Impact of the pharmacist interventions on HRQoL
Of the 17 studies that included a measure of impact on HRQoL, twelve used generic instruments: four used the SF-36, 37,42-44 one used the SF-20, 45 three used the SF-12, 39, 46, 48 two used the EQ-5D, 35, 36 one used the Health Status Questionnaire (HSQ), 47 and one used a nonspecified measure 40 ( Table 1) . Only six studies used diabetes-specific HRQoL scales: four used the DQOL 34, 38, 44, 49 and two used the ADDQoL. 33, 41 One study used both a generic and diabetesspecific measure ( Table 1) . 44 Overall, 13 of the 17 studies reported significant improvements in overall or subscale scores postintervention ( Table 2) . [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] 48, 49 The size of the effect varied as did the detail in reporting of overall versus subscale scores. Because of the different scales used and the level of detail, it is difficult to compare between studies. Of the studies which used the SF-36 instrument, only two showed large improvements (according to the interpretation of SF-36 outcomes) 28 in physical functioning and mental health scores, and these corresponded to large reductions in HbA 1c . 37, 43 One showed moderate effects 39 and two showed small improvements in mental health. 45, 48 Several studies only showed impact in some HRQoL subscales and not others. For example, two studies reported significant improvements in mental health subscales with no significant change in physical functioning. 39, 48 It should be noted, however, that the mental health score at baseline in the intervention group in one of those studies was significantly lower than the baseline score of the control group and this may have contributed to the difference in mental health outcomes identified. 39 Of the remaining four studies which did not report a significant improvement postintervention, two used a generic measure 46, 47 and two used diabetes-specific QoL measures. 33, 34 In several studies where there were baseline differences in HRQoL scores between intervention and control subjects, the appropriate statistical analysis to control for baseline differences was not conducted. 43, 44, 49 Only four studies conducted a multivariate analysis to determine the impact of the intervention on HRQoL scores (Table 2) . 35, 36, 38, 39 
Impact of the pharmacist interventions on HbA 1c
The key clinical outcome for 14 of the 17 studies was HbA 1c . [33] [34] [35] [36] [37] 39, 41, [43] [44] [45] [46] [47] [48] [49] In all but one study, 34 reductions in mean HbA 1c postintervention in the intervention group; however, the effect sizes ranged from 0.5%-3% with a median reduction of 1% (interquartile range 0.6-1.7) ( Table 2 ). The data suggests that the higher the HbA 1c was on entry into the program, the greater the reduction in HbA 1c . Only one study reported the change in proportion of subjects who reached a target HbA 1c of #7%. 46 In the studies with control or comparison groups, the results mostly favored the intervention group; however, in one study, similar reductions in HbA 1c were seen in both the intervention and control groups ( Table 2) . 39 As with the analyses of HRQoL scores, only a few studies conducted multivariate analyses. Moreover, only two studies reported on the sustainability of glycemic control beyond the period of the intervention ( Table 2 ). Krass et al followed Australian T2DM patients for up to 12 months following the Diabetes Medication Assistance Service intervention and found that improvements in HbA 1c had been sustained. 11, 36, 50 In the USA, Cranor et al followed a cohort of T2DM patients who received ongoing pharmaceutical care services for up to 5 years and found that they also maintained improvements in HbA 1c over time. 50
Other outcomes
With respect to other clinical outcomes, positive impacts with statistically significant reductions were reported in six of ten studies that measured body mass index, [40] [41] [42] [43] [44] 47 in six of seven studies that measured fasting or random blood glucose, 37, 40, 41, 43, 44, 47 in six of ten studies that measured systolic blood pressure, 37, 40, [43] [44] [45] 49 and in four of ten studies that measured diastolic pressure. 37, [43] [44] [45] Of the nine studies that measured lipids, five reported reduction in total cholesterol, 11, 43, 45, 48, 49 three in low-density lipoprotein cholesterol 43, 48, 49 and high-density lipoprotein cholesterol, 43, 44, 48 and four in triglycerides. 11, 36, 43, 48 Positive impacts on other humanistic outcomes included improvements in knowledge, 43, 44 wellbeing, medication adherence, 33, 43 and service satisfaction. 34, 41, 46, 48 Only three studies have conducted an economic analysis. Cranor and Christensen conducted a cost analysis, which showed a reduction in nondiabetes-related costs following the pharmaceutical care intervention. 46 Taylor et al conducted an incremental cost-effectiveness analysis on the intervention implemented by Armour et al. 33, 51 The results showed that to obtain the 0.43% (95% confidence interval (CI) 0.34-0.52) reduction in HbA 1c achieved by the pharmacist diabetes intervention, the cost to the health care sector was AUD383 (95% CI AUD46. 16-717.46) or USD388 submit your manuscript | www.dovepress.com
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(95% CI USD46.72-726.21) per patient per 9 months. An incremental cost-effectiveness and utility analysis of the Diabetes Medication Assistance Service 35 was conducted by Krass et al. 52 The cost effectiveness was found to compare favorably with other accepted uses of health care resources funded by the Australian government. The cost per life year saved was estimated to be from AUD17,752 (USD17,969) to AUD24,029 (USD24,322) and the cost per quality-adjusted life year from AUD22,486 (USD22,760) to AUD30,582 (USD30,955), depending on the scenario used. 52
Discussion
The results of this review provide some preliminary evidence that pharmaceutical care and pharmacist disease management diabetes services can have a positive impact on HRQoL, with the evidence suggesting a greater effect on mental rather than physical health. It was also notable that the largest impacts on QoL were seen in studies in which only a small number of pharmacists were delivering the intervention. However, what is striking is that over the two decades of research and more than 100 published studies that have investigated the impact of pharmacists' services in T2DM, only 17 were found to have included HRQoL as an outcome measure. This is consistent with findings of previous systematic reviews of care management interventions which showed that HRQoL was not measured in most trials. 53, 54 It is therefore not meaningful to compare the impact of diabetes interventions on HRQoL delivered by pharmacists with those of other health care professionals. It is also clear that the lack of rigorously designed trials using the same general and diabetes-specific HRQoL instruments make it impossible to conduct a metaanalysis. Thus, any firm conclusions about the extent to which pharmacist interventions impact on HRQoL in T2DM could not be drawn.
This contrasts with the information on the impact of pharmaceutical care and pharmacist disease management diabetes services on HbA 1c where it has been possible to pool outcomes from a number of randomized controlled trials and show that reductions that were achieved were both statistically significant and clinically important. The median reduction in HbA 1c of 1%, observed in the studies included in this review, is consistent with weighted meta-analytic estimated differences reported by Machado et al 13 as well the findings of a Canadian health technology assessment of specialized multidisciplinary community care for T2DM provided by at least a pharmacist and a primary care physician for the management of T2DM compared to usual care. 55 Moreover, as has previously been reported, the higher the HbA 1c at baseline, the greater the mean reduction observed postintervention. 56 Based on evidence from the UK Prospective Diabetes Study, the improvement in diabetes control achieved by the pharmacists' interventions are likely to translate into future cost savings to the health care system by delaying and reducing diabetes-related complications. 5 Evidence for a relationship between glycemic control and HRQoL is currently inconclusive as some studies have shown the benefit of glycemic control on HRQoL, 57 while others have reported contrary findings. 58 This uncertainty was also observed in the studies included in this review as improvements in HRQoL were identified both in studies with improved or unchanged HbA 1c postintervention.
The variation in impacts on both clinical and humanistic outcomes may also be attributed to different intensities and types of intervention. Most pharmacists' interventions comprised a mix of some diabetes education with ongoing monitoring and support of self-management as well as identification and addressing of drug-related problems, with varying levels of focus on each of these elements. Importantly, in most studies, the pharmacist met with patients on a regular basis over a period of 6 months to 1 year. This was critical to the success of the program as intensive support to improve patients' self-management skills has previously been shown to improve glycemic control, patient satisfaction, and QoL. 17, 59 In terms of blood pressure and lipid control, it may be the case that studies that included a focus on medication review and referral for therapy intensification to achieve recommended therapeutic targets were more successful in achieving these outcomes.
Since both credentialed diabetes educators and pharmacists, who received only 1-2 days of additional training, were able to deliver diabetes care that translated into improvements in clinical and humanistic outcomes, the optimum training requirements to upskill pharmacists require further clarification. Moreover, given the complexity of the diabetes interventions delivered in most studies, it is impossible to pinpoint how and to what extent each element contributed most to the observed outcomes. As a corollary, it is also difficult to unravel which changes in patient or health care professional behaviors most contributed to the improvements seen in clinical and humanistic outcomes, eg, changes in patient behaviors such as better adherence to lifestyle recommendations, better adherence to medication, and more regular self-monitoring of blood glucose, or changes to therapy recommended or initiated by the pharmacist.
The lack of economic evaluation of pharmacists' diabetes interventions is also noteworthy. Even if pharmacists' submit your manuscript | www.dovepress.com
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diabetes interventions are shown to be clinically effective and able to improve HRQoL, in light of resources restraints in the health care system, without well-designed cost-utility studies demonstrating cost-effectiveness, it will be difficult to persuade governments or third-party payers to fund, subsidize, or support pharmacist diabetes interventions. Such health policy decisions in turn will influence the feasibility of widespread implementation of such services into clinical practice in community or hospital settings.
Implications for patient management
Chronic disease management of T2DM requires a mix of strategies that deliver optimum pharmacotherapy, patient education, and self-management support to the patient over the course of their disease. To achieve treatment targets required to prevent complications and maintain a good QoL for the patient, a team approach is needed, and pharmacists by virtue of their accessibility, medication expertise, good rapport, and frequent contact with patients should become active members of the diabetes care team.
Conclusion
The literature suggests that pharmaceutical care delivered by pharmacists in any clinical setting will make a positive contribution to clinical outcomes for patients with T2DM, especially glycemic control. Evidence for the impact of pharmaceutical care on HRQoL, however, is still limited and inconclusive. Future studies should use robust research designs to bolster the evidence for the impact of pharmaceutical care and pharmacist disease management diabetes services on HRQoL using both generic and disease-specific validated measures that are easy to administer and have proven sensitivity to change. Moreover, the sustainability of any improvements beyond the intervention period also needs to be determined. Further research is also needed to compare the impact of different intensities of intervention and follow-up as well as the individual components of interventions to identify the most feasible and effective approaches. All future studies should adopt the ECHO model which includes clinical, humanistic, and economic evaluation of interventions to usefully inform policy makers in decisions on whether to support the widespread implementation of pharmaceutical care as an evidence-based strategy in the management of T2DM.
